Qualification test is p m of design verification process per HNF-PRO-233. See HNF-3873, Engineering Task Plan, for ABU requirements including DCM update. Required NEPA Screening was performed, as evidenced by the acceptance signature of Environmental Compliance in the approval signature section of this ECN. 
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(B) DoFumenlmawing NO. The hoist assembly includes a driven drum approximately two inches wide and six inches in diameter that rotates to pay out or reel in the 5/32-in. cable. The current Grapple Hoist Assembly, detailed on drawing H-2-690057, is prone to "bird nesting" the cable on the drum. "Bird nesting" i s a condition in which the cable does not wind onto the drum in a uniformly layered manner, but winds in a random fashion where the cable essentially "piles up" inappropriately on the drum and, on some occasions, winds on the drum drive shaft. A system to help control this "bird nesting" problem has been designed as an addition to the existing components of the Grapple Hoist Assembly. The new design consists of a mechanism that is timed with, and driven by, the shaft that drives the drum. This mechanism traverses back and forth across the width of the drum to lay the cable on the drum in a uniformly layered manner.
This test plan will be approved, released, revised, and accounted for according to the provisions of Supporting Document Requirements (LMHC 1999a).
SCOPE AND PURPOSE
This test plan establishes the acceptance criteria, test procedure and test conditions. It also describes the test apparatus necessary to verify the adequacy of the level wind system design. The test is defined as qualification testing (LMHC 1999b) and as such will be performed at conditions beyond the parameters that the Grapple Hoist Assembly is allowed to operate by the Safety Equipment List (SEL)(LMHC 1998).
OBJECTIVES
The objectives of this test are to establish whether the Grapple Hoist Level Wind Assembly will eliminate the likelihood of"bird nesting" to an acceptable level under a variety of loading conditions, and to determine if the components are capable of carrying the required loads.
TEST PARAMETERS
The operating parameters of the Grapple Hoist Level Wind Assembly are limited by the SEL (LiUHC 1998). Specifically the shaft connected to the cable drum shall not rotate at a rate greater than 27 revolutions/minute. A rate of 27 rev/min will prevent the drum, shaft and roll pins, inside the grapple hoist box, from attaining a relative motion greater than 30 c d s e c . In addition, the maximum allowable operating load of the Grapple Hoist Assembly is 11 12 N (250 Ibf). The cable is 24.38m (80 ft.) long, a minimum of 3 wraps of the cable on the drum will yield a testable length of approximately 22m (72ft.). The test(s) shall be performed using the maximum UsefuUtestable length of cable.
Intended Load nU/Clhfi>
ACCEPTANCE CRITERIA
The loads used for testing, as well as the load approximatioddescription, are shown in . , ,
. . _ -. --1112/(250)* ISlightly greater than the maximum force allowed by the SEL. The actual loads suspended are to be +/-5% of the intended loads.
* The weight of the cable is additive to these loads.
ACCEPTANCE DETERMINATION
The acceptance criteria that are noted in section 3.2 require further definition to prevent the qualitative nature of this test from potential corruption due to potential differing interpretation of the criteria. The following definitions apply, respectively, to the acceptance criteria in section 3.2. The following definitions apply in the context of this document and the test report that will be released after this test has been performed.
3.3.1 "Bird Nesting"-will have occurred when the cable piles up on the drum three layers higher than the lowest uncovered wrap of cable on the drum.
3.3.2 The judgement ofthe engineer, as well as that ofthe Characterization Project Operations (CPO) assigned Quality Assurance (QA) personnel, will be used to determine if excessive wear, damage, or component failure has occurred after the series of loads have been applied. If desired, the cognizant engineer and design HNF-4740, Rev.0 authority can inspect the components for excessive wear, damage, and component failure.
TEST APPARATUS DESCRIPTION
The test apparatus will consist of a mock-up grapple hoist box, an electric motor, gear reduction unit, brake, and peripherals necessary for operation. The mock-up will be functionally equivalent to the setup detailed on the unreleased Grapple Hoist Assembly (Development Control) drawing and the Grapple Hoist Installation drawing. The majority of the electrical drive components used in the test will be retrieved from spares located in building 2101HV/200E (warehouse). The electrical details can be found on the Electrical Connection Diagrams drawing. The rotational rate of the drum will be approximately 27 rpm. The motor will actuate the drum and timed level wind assembly. The load cell will be replaced by a fastener that will maintain a similar position in the "teeter-totter" assembly. The load will be applied to the cable by hanging a prescribed amount of weight from the cable body via a tool that will be re-positioned along its length without causing cable damage. A "suspension tool" is necessary to grip the body of the cable because the 22m (72 ft.) length of cable can't be tested without being repositioned due to the height of available test facilities. Sketches of the test apparatus are contained in Appendix A.
3.5
The test of the Grapple Hoist Level Wind Assembly is to be performed onsite, most likely, at the Engineering Testing Laboratory (ETL). The auxiliary test equipment necessary to perform the test will be supplied by the ETL. The auxiliary equipment/facilities that are needed for the test are a suitable area to mount and operate the hoist, to include safety railing, with a minimum height from the bottom of the hoist to the "floor" of 3.88m (12 ft.); 110 VAC grounded power and extension cords, if required; calibrated, or verifiable, scale (minimum range of 0 to 1556 N (0 to 350 lbf)) to determine the actual suspended weight; and material to be suspended for the purpose of applying a load to the hoist assembly. Necessary safety equipment, including barriers, shall be provided by the ETL. The personnel performing the test shall consist of a qualified mechanical engineer from Characterization Engineering, with the support of ETL personnel familiar with the operating procedures of test equipment in the ETL.
TEST LOCATION, EQUIPMENT AND PERSONNEL
TEST DOCUMENTATION
A simple table will be prepared for recording the data that is collected during the test, an example of the table is included in Appendix B. The data table will contain, as a minimum, the intended load, the actual suspended weight, a checklist for pasdfail of "bird nesting" criteria and the "section" of cable being tested. Because the entire length of cable cannot be tested without repositioning the load, the test will be performed over sections of cable. The "sections" of cable will be described by their starting and ending distance from the eye-end of the cable. The original data table, or a copy of it, will be released as an appendix to the test report.
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TEST
The engineer performing this test may interrupt the testing at any time if it is determined that design rework is necessary. If design rework is necessary the test will be reaccomplished in its entirety. If a minor adjustment is necessary during the test, the discretion of the engineer, with concurrence from the design authority or cognizant engineer, will be employed to determine whether the test can continue from the stoppage point, or whether further re-accomplishment of test sections is necessary.
PRE-TEST SETUP
4.1.1 The test apparatus, described in Section 3.4, shall be securely mounted in a location with a minimum distance below the hoist of 3.66m (12 ft).
4.1.2 Prior to loading, the cable shall be hand-wound onto the drum, spooled out, and rewound with the motor, ensuring that no "bird nesting'' conditions exist prior to actual performance of tests under the defined conditions found in Table 3 .2.1.
The area below the hoist will be appropriately marked and barricaded to prevent unauthorized entry of personnel.
The specimens that provide the load are to be weighed and marked to streamline the actual testing.
The entire 22m (72 ft.) length of cable cannot be tested without re-positioning the suspension tool, and therefore the load. The length of cable will be "sectioned" into lengths that are testable. The sections of cable shall be chosen to ensure that the transition from layer to layer of cable on the drum occur while testing a particular section (ie. the transition from layer to layer on the drum shall not occur at an extreme of a particular cable section). The section lengths will be determined prior to starting the tests and are dependent on the distance from the bottom of the hoist to the floor. 
TEST PROCEDUFCE
The following procedure is to be performed over the full, testable length of the cable and at each of the intended loads described in 
